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method such as not only the flaking of a silicon film but also the drop in 
selectivity with resist, the peeling of the deposition at one sidewall of an 
etching chamber, etc., for the selectivity between the silicon film and the 
nitride film drops when the flow rate of oxygen is increased to raise the 
drillability in etching of a nitride film, using CHF3/02/Ar mixed gas for 
removal of the nitride film for opening of a contact, in the element structure 
which has a nitride film on the silicon film including a silicon substrate. 

SOLUTION: When C4F8/CH2F2/Ar/02 mixed gas is used for etching of a nitride 
film 4, the etching of the nitride film 4 is accelerated, and also since CHxFY 
gas is one which is high in deposition effect, the selectivity to a silicon 
substrate 1 rises, and further the etching can be made continuously in roughly 
the same etching gas as that for the interlayer oxide film covering the nitride 
film 4, so stable etching excellent in productivity becomes possible. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the formation approach of the 
contact for taking connection to the component of a configuration of that the nitride and 
the oxide film were formed on the silicone film about the manufacture approach of a 
semiconductor device. 
[0002] 

[Description of the Prior Art] In recent years, in the field of a semiconductor device, it 
goes on increasingly, for example, the detailed-ization progresses about a VLSI, and 
reservation of the eye doubling margin of the photolithography technique in a contact 
formation process is becoming difficult. Then, the self aryne contact (SAC) technique of 
the contact etching technique which used the bonnet nitride as the stopper film for the gate 
electrode by the nitride in the contact formation process has become as [ use / technique / 
widely ]. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since interlayer insulation films, such 
as an oxide film, have covered the gate electrode a bonnet and on it by the nitride which is 
an insulator layer, in order to take connection with a gate electrode, it is necessary to form 
contact in an interlayer insulation film by contact etching, and to remove a nitride further 
in a self aryne contact process. In order to raise the omission nature in a nitride etching 
step, the oxygen flow rate needed to be made to increase as the aspect ratio of contact 
becomes high although CHF3/02-/Ar mixed gas etc. has been conventionally used for 
nitride clearance after this contact etching. Therefore, the instability of the process by 
change of the chamber ambient atmosphere by the difference between frequent occurrence 
of the dust by peeling of the deposition which the selectivity of the capacity polysilicon 
plate and the silicon substrate which have been exposed at the time of nitride etching, and 
a nitride fell, could delete the thrust omission of capacity polysilicon and the silicon 
substrate, and did not come to accept, but was deposited on the breadth of the diameter of 
contact by lowering of selectivity with a resist and an etching chamber side attachment 
wall, and the etching gas system of a contact etching step and a nitride etching step was a 
problem. 

[0004] The object of this invention is in the dry etching of the interlayer film which 



consists of a laminated structure of a nitride and an oxide film to offer the manufacture 
approach of the semiconductor device whose high productivity becomes possible, without 
being able to carry out improvement in a selection ratio with a resist and silicon, and 
controlling generating of dust, and changing a chamber ambient atmosphere. 
[0005] 

[Means for Solving the Problem] As for the manufacture approach of the semiconductor 
device of this invention, a lower layer forms [ a nitride and the upper layer ] the cascade 
screen which consists of an oxide film above a substrate. Carry out etching clearance of 
said oxide film selectively using the 1 st etching gas, and opening is formed in said oxide 
film. It is the manufacture approach of the semiconductor device which carries out etching 
clearance of said nitride through said opening using the 2nd etching gas. Said 2nd etching 
gas It is characterized by consisting of mixed gas which made CxFy main reaction gas. 
CxFy of said 2nd etching gas It is gas of C3F6, C4F6, C4F8, or C5F8. Said 2nd etching 
gas CH2F2, CH3F, and CH3 - the gas of the Br, NH3, C2H50H, or the CH30H(s) is 
included by said 2nd etching gas as addition gas, or the gas of either CO or COs2 is 
included as addition gas 

[0006] Moreover, in the manufacture approach of the above-mentioned semiconductor 
device, said 1st etching gas is mixed gas which makes the same CxFy as the main reaction 
gas of said 2nd etching gas main reaction gas, and, in said 1st etching gas, said both 1st 
etching gas and said 2nd etching gas contain Ar and 02 including the gas of either CO or 
C02 as addition gas. 

[0007] In the manufacture approach of the above-mentioned semiconductor device, the 
etching process by said 2nd etching gas is continuously performed at the last within the 
same chamber as said 1st etching following the etching process by said 1st etching gas. 
[0008] 

[Embodiment of the Invention] First, the 1st operation gestalt of this invention is 
explained using drawing 1 (a) - (c). This operation gestalt is DRAM which makes the 
tantalum oxide film etc. capacity, it is what showed contact etching when the aspect ratio 
of contact is large as an example, and drawing 1 is the sectional view showing the 
manufacture approach of the semiconductor device before and behind a contact etching 
chip in order of a process. 

[0009] As shown in drawing 1 (a), the wrap nitride 4, the tantalum oxide (Ta 205) 6 
which constitutes the capacity in which a silicon substrate 1 and a nitride 4 are further 
formed into the wrap interlay er oxide film 5 and an interlay er oxide film 5, and the 
capacity polysilicon plate 7 are formed on a silicon substrate 1 in the polish recon gate 2, 
the tungsten silicide (WSi) 3, and it which constitute a gate electrode, by photolithography 
technique, the pattern which has contact 1 1 is imprinted to a photoresist, and a photoresist 
8 is formed. 

[0010] Next, as shown in drawing 1 (b), dry etching of the etching (just etching) to a part 
for the thickest thickness of an interlayer oxide film 5 is carried out with C4F8 / 
CO/Ar/02 mixed gas 9 by using a photoresist 8 as a mask using a 2 cycle RIE (Reactive 
IonEtching) dry etching system, the conditions at this time — the bottom with a pressure 
of 5.33Pa — 500sccm(s) were impressed for 40sccm(s) and Ar, the high-frequency power 
of 27MHz and 2200 W was impressed [ C4F8 / 20sccm(s) and CO ] to 9sccm sink and the 
up electrode for 02, the high-frequency power of 800kHz and 1400W was impressed to 
the substrate, spacing of an up electrode and a lower electrode was set as 20mm, and 
substrate temperature was made into -20 degrees C. Consequently, in the etching rate of 



730 nm/min and a photoresist, the etching velocity ratio (selection ratio) of 79 nm/min, an 
interlayer oxide film 5, and a photoresist 8 is [ the etching rate of an interlayer oxide film 5 
] about 9 times. 

[001 1] In etching of the above-mentioned interlayer oxide film, in order to make etching 
gas permeate contact of a high aspect ratio, it is effective in mixed gas to add CO. 
[0012] Then, as shown in drawing 1 (c), dry etching of the nitride 4 is carried out with 
C4F8/CH2F2/Ar/02 mixed gas 10. the conditions at this time - the bottom with a 
pressure of 5.33Pa — 500sccm(s) were impressed for 20sccm(s) and Ar, the high- 
frequency power of 27MHz and 2200W was impressed [ C4F8 / 10sccm(s) and CH2F2 ] 
to 15sccm sink and the up electrode for 02, the high-frequency power of 800kHz and 
1400W was impressed to the substrate, spacing of an up electrode and a lower electrode 
was set as 20mm, and substrate temperature was made into -20 degrees C. The etching 
rate of 610 nm/min and an interlayer oxide film 5 the etching rate of a nitride 4 
Consequently, 570 nm/min, The dirty rate of etching rate 34 nm/min of a photoresist, a 
silicon substrate 1, and the capacity polysilicon plate 7 3 nm/min, The etching velocity 
ratio (selection ratio) of a nitride 4 and an interlayer oxide film 5 is abbreviation. 1 . 1 times, 
In the etching velocity ratio (selection ratio) of a nitride 4, a silicon substrate 1, and the 
capacity polysilicon plate 7, the etching velocity ratio (selection ratio) of about 200 times, 
an interlayer oxide film 5, a silicon substrate 1, and the capacity polysilicon plate 7 became 
about 190 times. Moreover, the etching configuration became a different direction-thing. 
[0013] Here, the etching velocity ratio (selection ratio) to the interlayer oxide film of a 
nitride is abbreviation. With 1.1 times, although it is low, nitride etching has played not 
only nitride clearance but the role of additional etching (over etching) to just etching of the 
interlayer oxide film in the etching process of the above-mentioned interlayer oxide film. 
[0014] According to the 1st operation gestalt of this invention, in the etching step of a 
nitride, etching of a nitride is promoted by C and H of CHxFy combining with N of a 
nitride, and generating C-N and N-H by adding the gas which contains hydrogen atoms, 
such as CHxFy gas, in fluorocarbon gas. 

[0015] Moreover, since it uses the etching gas system almost equivalent to the etching gas 
system of the interlayer oxide film used for a nitride etching step in a contact etching step 
while the selectivity of CHxFy gas over silicon improves, since the deposition 
effectiveness is high gas, etching of it stabilized without changing the ambient atmosphere 
of an etching chamber is attained. 

[0016] Next, the 2nd operation gestalt of this invention is explained using drawing 2 (a) - 
(c). This operation gestalt is what showed as an example contact etching in case the aspect 
ratio of contact is SRAM which is not so large, and drawing 2 is the sectional view 
showing the manufacture approach of the semiconductor device before and behind a 
contact etching chip in order of a process. 

[0017] As shown in drawing 2 (a), the wrap interlayer oxide film 35 is formed [ electrode / 
the polish recon gate 32 and the tungsten silicide (WSi) 33 which constitute a gate 
electrode, the sidewall 36 which protects those side faces, and / a silicon substrate 3 1 and 
a gate electrode ] in the wrap nitride 34 and a nitride 34 on a silicon substrate 31, by 
photolithography technique, the pattern which has contact 41 is imprinted to a photoresist, 
and a photoresist 38 is formed. 

[0018] Next, as shown in drawing 2 (b), dry etching of the etching (just etching) to a part 
for the thickness of an inte rlayer oxide film 35 i s carried out with C4F8 / Ar/02 mixed-gas 
plasma 39 by using a photoresist 38 as a mask' using a 2 cycle REE (Reactive IonEtching) 



dry etching system, the conditions at this time - 600sccm(s) were impressed for 7sccm(s) 
and Ar, the high-frequency power of 27MHz and 2000W was impressed [ C4F8 ] to 
2sccm sink and the up electrode for 02, the high-frequency power of 800kHz and 800W 
was impressed to the substrate, spacing of an up electrode and a lower electrode was set 
as 24mm, and substrate temperature was made into +20 degrees C in the bottom with a 
pressure of 6.67Pa. Consequently, in the etching velocity ratio (selection ratio) of 28 
nm/min, an interlayer oxide film 35, and a photoresist 38, the etching velocity ratio 
(selection ratio) of about 15 times, an interlayer oxide film 35, and a nitride 34 became [ 
the etching rate of an interlayer oxide film 35 / the etching rate of 420 nm/min and a 
photoresist ] about 20 times. 

[0019] Here, in etching of an interlayer oxide film, the aspect ratio of contact does not 
need to add CO to mixed gas highly [ the 1st operation gestalt ]. 
[0020] Then, as shown in drawing 2 (c), dry etching of the nitride 34 is carried out with 
C4F8/CH2F2/Ar/02 mixed gas 40. the conditions at this time ~ the bottom with a 
pressure of 5.33Pa — 500sccm(s) were impressed for 20sccm(s) and Ar, the high- 
frequency power of 27MHz and 2200W was impressed [ C4F8 / 10sccm(s) and CH2F2 ] 
to 15 seem sink and the up electrode for 02, the high-frequency power of 800kHz and 
1400W was impressed to the substrate, spacing of an up electrode and a lower electrode 
was set as 20mm, and substrate temperature was made into +20 degrees C. Consequently, 
for the dirty rate of 570 nm/min, etching rate 34 nm/min of a photoresist, and a silicon 
substrate 3 1, the etching velocity ratio (selection ratio) of 3 nm/min, a nitride 34, and an 
interlayer oxide film 35 is [ the etching rate of a nitride 34 / the etching rate of 610 nm/min 
and an interlayer oxide film 35 ] abbreviation. In the etching velocity ratio (selection ratio) 
of 1.1 times, a nitride 34, and a silicon substrate 31, the etching velocity ratio (selection 
ratio) of about 200 times, an interlayer oxide film 35, and a silicon substrate 3 1 became 
about 190 times. Moreover, the etching configuration became a different direction-thing. 
[0021] Also in this operation gestalt, improvement in the etch selectivity to acceleration of 
nitride etching in the etching step of a nitride and silicon and good etching ** of 
productivity become possible like the 1st operation gestalt. 

[0022] In addition, although C4F8 gas was used for the main reaction gas of nitride 
etching in the 1st of this invention, and the operation gestalt of 2, the same effectiveness is 
acquired even if it uses for reactant gas at least one kind chosen from the herd which 
consists of fluorocarbon gas, such as C3F6, C4F6, and C5F8 gas. 

[0023] In the 1st of this invention, and the operation gestalt of 2 moreover, in the addition 
gas of nitride etching Although CH2F2 gas was used, monofluoromethane (CH3F), a 
methyl bromide (CH3Br), The same effectiveness is acquired, even if it uses for addition 
gas at least one kind chosen from the herd which consists of gas containing hydrogen 
atoms, such as CxHyOH (C2H50H, CH30H), or uses a carbon monoxide (CO) and a 
carbon dioxide (C02) for addition gas. 

[0024] Furthermore, although C4F8 were used for the main reaction gas of interlayer 
oxide film etching in the 1st of this invention, and the operation gestalt of 2 The same 
effectiveness is acquired even if it uses for reactant gas at least one kind chosen from the 
herd which consists of fluorocarbon gas, such as C3F6, C4F6, and C5F8 gas, according to 
the main reaction gas of nitride etching. The same effectiveness is acquired even if it uses a 
carbon dioxide (C02) as addition gas in the 1st operation gestalt of this invention in 
addition to a carbon monoxide (CO). 

[0025] Finally, in the 1st of this invention, and the operation gestalt of 2, the configuration 



of each above-mentioned operation gestalt is mere instantiation at the etching step of a 
nitride, and the manufacture approach of the semiconductor device of this invention of 
including the manufacture approach of a semiconductor device of having added various 
corrections and modification which consist of the above-mentioned configuration is 
natural. 
[0026] 

[Effect of the Invention] As mentioned above, it sets to etching of the interlayer insulation 
film which consists of a laminated structure of a nitride and an oxide film. While etching of 
a nitride is promoted by using C4F8/CO/Ar/02 mixed gas for etching of an oxide film, and 
using C4F8/CH2F2/Ar/02 mixed gas for etching of the continuing nitride Since the 
deposition effectiveness is high gas, the selectivity of CHxFy gas over a silicone film 
improves. Furthermore, since the etching gas system almost equivalent to the etching gas 
system of the interlayer oxide film used for a nitride etching step in a contact etching step 
is used, good etching of productivity stabilized without changing the ambient atmosphere 
of an etching chamber is attained. 

TECHNICAL FIELD 

[Field of the Invention] Especially this invention relates to the formation approach of the 
contact for taking connection to the component of a configuration of that the nitride and 
the oxide film were formed on the silicone film about the manufacture approach of a 
semiconductor device. 

PRIOR ART 



[Description of the Prior Art] In recent years, in the field of a semiconductor device, it 
goes on increasingly, for example, the detailed-ization progresses about a VLSI, and 
reservation of the eye doubling margin of the photolithography technique in a contact 
formation process is becoming difficult. Then, the self aryne contact (SAC) technique of 
the contact etching technique which used the bonnet nitride as the stopper film for the gate 
electrode by the nitride in the contact formation process has become as [ use / technique / 
widely ]. 
[0003] 

EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, it sets to etching of the interlayer insulation 
film which consists of a laminated structure of a nitride and an oxide film. While etching of 
a nitride is promoted by using C4F8/CO/Ar/02 mixed gas for etching of an oxide film, and 
using C4F8/CH2F2/Ar/02 mixed gas for etching of the continuing nitride Since the 
deposition effectiveness is high gas, the selectivity of CHxFy gas over a silicone film 
improves. Furthermore, since the etching gas system almost equivalent to the etching gas 



system of the interlayer oxide film used for a nitride etching step in a contact etching step 
is used, good etching of productivity stabilized without changing the ambient atmosphere 
of an etching chamber is attained. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since interlayer insulation films, such 
as an oxide film, have covered the gate electrode a bonnet and on it by the nitride which is 
an insulator layer, in order to take connection with a gate electrode, it is necessary to form 
contact in an interlayer insulation film by contact etching, and to remove a nitride further 
in a self aryne contact process. In order to raise the omission nature in a nitride etching 
step, the oxygen flow rate needed to be made to increase as the aspect ratio of contact 
becomes high although CHF3/02-/Ar mixed gas etc. has been conventionally used for 
nitride clearance after this contact etching. Therefore, the instability of the process by 
change of the chamber ambient atmosphere by the difference between frequent occurrence 
of the dust by peeling of the deposition which the selectivity of the capacity polysilicon 
plate and the silicon substrate which have been exposed at the time of nitride etching, and 
a nitride fell, could delete the thrust omission of capacity polysilicon and the silicon 
substrate, and did not come to accept, but was deposited on the breadth of the diameter of 
contact by lowering of selectivity with a resist and an etching chamber side attachment 
wall, and the etching gas system of a contact etching step and a nitride etching step was a 
problem. 

[0004] The object of this invention is in the dry etching of the interlayer film which 
consists of a laminated structure of a nitride and an oxide film to offer the manufacture 
approach of the semiconductor device whose high productivity becomes possible, without 
being able to carry out improvement in a selection ratio with a resist and silicon, and 
controlling generating of dust, and changing a chamber ambient atmosphere. 



MEANS 



[Means for Solving the Problem] As for the manufacture approach of the semiconductor 
device of this invention, a lower layer forms [ a nitride and the upper layer ] the cascade 
screen which consists of an oxide film above a substrate. Carry out etching clearance of 
said oxide film selectively using the 1st etching gas, and opening is formed in said oxide 
film. It is the manufacture approach of the semiconductor device which carries out etching 
clearance of said nitride through said opening using the 2nd etching gas. Said 2nd etching 
gas It is characterized by consisting of mixed gas which made CxFy main reaction gas. 
CxFy of said 2nd etching gas It is gas of C3F6, C4F6, C4F8, or C5F8. Said 2nd etching 
gas CH2F2, CH3F, and CH3 the gas of the Br, NH3, C2H50H, or the CH30H(s) is 
included by said 2nd etching gas as addition gas, or the gas of either CO or COs2 is 
included as addition gas 

[0006] Moreover, in the manufacture approach of the above-mentioned semiconductor 



device, said 1st etching gas is mixed gas which makes the same CxFy as the main reaction 
gas of said 2nd etching gas main reaction gas, and, in said 1st etching gas, said both 1st 
etching gas and said 2nd etching gas contain Ar and 02 including the gas of either CO or 
C02 as addition gas. 

[0007] In the manufacture approach of the above-mentioned semiconductor device, the 
etching process by said 2nd etching gas is continuously performed at the last within the 
same chamber as said 1st etching following the etching process by said 1st etching gas. 
[0008] 

[Embodiment of the Invention] First, the 1st operation gestalt of this invention is 
explained using drawing 1 (a) - (c). This operation gestalt is DRAM which makes the 
tantalum oxide film etc. capacity, it is what showed contact etching when the aspect ratio 
of contact is large as an example, and drawing 1 is the sectional view showing the 
manufacture approach of the semiconductor device before and behind a contact etching 
chip in order of a process. 

[0009] As shown in drawing 1 (a), the wrap nitride 4, the tantalum oxide (Ta 205) 6 
which constitutes the capacity in which a silicon substrate 1 and a nitride 4 are further 
formed into the wrap interlay er oxide film 5 and an interlay er oxide film 5, and the 
capacity polysilicon plate 7 are formed on a silicon substrate 1 in the polish recon gate 2, 
the tungsten silicide (WSi) 3, and it which constitute a gate electrode, by photolithography 
technique, the pattern which has contact 1 1 is imprinted to a photoresist, and a photoresist 
8 is formed. 

[0010] Next, as shown in drawing 1 (b), dry etching of the etching (just etching) to a part 
for the thickest thickness of an interlayer oxide film 5 is carried out with C4F8 / 
CO/Ar/02 mixed gas 9 by using a photoresist 8 as a mask using a 2 cycle RIE (Reactive 
IonEtching) dry etching system, the conditions at this time ~ the bottom with a pressure 
of 5.33Pa - 500sccm(s) were impressed for 40sccm(s) and Ar, the high-frequency power 
of 27MHz and 2200W was impressed [ C4F8 / 20sccm(s) and CO ] to 9sccm sink and the 
up electrode for 02, the high-frequency power of 800kHz and 1400W was impressed to 
the substrate, spacing of an up electrode and a lower electrode was set as 20mm, and 
substrate temperature was made into -20 degrees C. Consequently, in the etching rate of 
730 nm/min and a photoresist, the etching velocity ratio (selection ratio) of 79 nm/min, an 
interlayer oxide film 5, and a photoresist 8 is [ the etching rate of an interlayer oxide film 5 
] about 9 times. 

[001 1] In etching of the above-mentioned interlayer oxide film, in order to make etching 
gas permeate contact of a high aspect ratio, it is effective in mixed gas to add CO. 
[0012] Then, as shown in drawing 1 (c), dry etching of the nitride 4 is carried out with 
C4F8/CH2F2/Ar/02 mixed gas 10. the conditions at this time - the bottom with a 
pressure of 5.33Pa — 500sccm(s) were impressed for 20sccm(s) and Ar, the high- 
frequency power of 27MHz and 2200W was impressed [ C4F8 / 10sccm(s) and CH2F2 ] 
to 15sccm sink and the up electrode for 02, the high-frequency power of 800kHz and 
1400W was impressed to the substrate, spacing of an up electrode and a lower electrode 
was set as 20mm, and substrate temperature was made into -20 degrees C. The etching 
rate of 610 nm/min and an interlayer oxide film 5 the etching rate of a nitride 4 
Consequently, 570 nm/min, The dirty rate of etching rate 34 nm/min of a photoresist, a 
silicon substrate 1, and the capacity polysilicon plate 7 3 nm/min, The etching velocity 
ratio (selection ratio) of a nitride 4 and an interlayer oxide film 5 is abbreviation. 1.1 times, 
In the etching velocity ratio (selection ratio) of a nitride 4, a silicon substrate 1, and the 



capacity polysilicon plate 7, the etching velocity ratio (selection ratio) of about 200 times, 
an interlayer oxide film 5, a silicon substrate 1, and the capacity polysilicon plate 7 became 
about 190 times. Moreover, the etching configuration became a different direction-thing. 
[0013] Here, the etching velocity ratio (selection ratio) to the interlayer oxide film of a 
nitride is abbreviation. With 1 . 1 times, although it is low, nitride etching has played not 
only nitride clearance but the role of additional etching (over etching) to just etching of the 
interlayer oxide film in the etching process of the above-mentioned interlayer oxide film. 
[0014] According to the 1st operation gestalt of this invention, in the etching step of a 
nitride, etching of a nitride is promoted by C and H of CHxFy combining with N of a 
nitride, and generating C-N and N-H by adding the gas which contains hydrogen atoms, 
such as CHxFy gas, in fluorocarbon gas. 

[0015] Moreover, since it uses the etching gas system almost equivalent to the etching gas 
system of the interlayer oxide film used for a nitride etching step in a contact etching step 
while the selectivity of CHxFy gas over silicon improves, since the deposition 
effectiveness is high gas, etching of it stabilized without changing the ambient atmosphere 
of an etching chamber is attained. 

[0016] Next, the 2nd operation gestalt of this invention is explained using drawing 2 (a) - 
(c). This operation gestalt is what showed as an example contact etching in case the aspect 
ratio of contact is SRAM which is not so large, and drawing 2 is the sectional view 
showing the manufacture approach of the semiconductor device before and behind a 
contact etching chip in order of a process. 

[0017] As shown in drawing 2 (a), the wrap interlayer oxide film 35 is formed [ electrode / 
the polish recon gate 32 and the tungsten silicide (WSi) 33 which constitute a gate 
electrode, the sidewall 36 which protects those side faces, and / a silicon substrate 3 1 and 
a gate electrode ] in the wrap nitride 34 and a nitride 34 on a silicon substrate 3 1, by 
photolithography technique, the pattern which has contact 41 is imprinted to a photoresist, 
and a photoresist 38 is formed. 

[0018] Next, as shown in drawing 2 (b), dry etching of the etching (just etching) to a part 
for the thickness of an interlayer oxide film 35 is carried out with C4F8 / Ar/02 mixed-gas 
plasma 39 by using a photoresist 38 as a mask using a 2 cycle RIE (Reactive IonEtching) 
dry etching system, the conditions at this time — 600sccm(s) were impressed for 7sccm(s) 
and Ar, the high-frequency power of 27MHz and 2000W was impressed [ C4F8 ] to 
2sccm sink and the up electrode for 02, the high-frequency power of 800kHz and 800W 
was impressed to the substrate, spacing of an up electrode and a lower electrode was set 
as 24mm, and substrate temperature was made into +20 degrees C in the bottom with a 
pressure of 6.67Pa. Consequently, in the etching velocity ratio (selection ratio) of 28 
nm/min, an interlayer oxide film 35, and a photoresist 38, the etching velocity ratio 
(selection ratio) of about 15 times, an interlayer oxide film 35, and a nitride 34 became [ 
the etching rate of an interlayer oxide film 35 / the etching rate of 420 nm/min and a 
photoresist ] about 20 times. 

[0019] Here, in etching of an interlayer oxide film, the aspect ratio of contact does not 
need to add CO to mixed gas highly [ the 1st operation gestalt ]. 
[0020] Then, as shown in drawing 2 (c), dry etching of the nitride 34 is carried out with 
C4F8/CH2F2/Ar/02 mixed gas 40. the conditions at this time - the bottom with a 
pressure of 5.33Pa — 500sccm(s) were impressed for 20sccm(s) and Ar, the high- 
frequency power of 27MHz and 2200W was impressed [ C4F8 / 10sccm(s) and CH2F2 ] 
to 15 seem sink and the up electrode for 02, the high-frequency power of 800kHz and 



1400W was impressed to the substrate, spacing of an up electrode and a lower electrode 
was set as 20mm, and substrate temperature was made into +20 degrees C. Consequently, 
for the dirty rate of 570 nm/min, etching rate 34 nm/min of a photoresist, and a silicon 
substrate 31, the etching velocity ratio (selection ratio) of 3 nm/min, a nitride 34, and an 
interlayer oxide film 35 is [ the etching rate of a nitride 34 / the etching rate of 610 nm/min 
and an interlayer oxide film 35 ] abbreviation. In the etching velocity ratio (selection ratio) 
of 1. 1 times, a nitride 34, and a silicon substrate 3 1, the etching velocity ratio (selection 
ratio) of about 200 times, an interlayer oxide film 35, and a silicon substrate 31 became 
about 190 times. Moreover, the etching configuration became a different direction-thing. 
[0021] Also in this operation gestalt, improvement in the etch selectivity to acceleration of 
nitride etching in the etching step of a nitride and silicon and good etching ** of 
productivity become possible like the 1st operation gestalt. 

[0022] In addition, although C4F8 gas was used for the main reaction gas of nitride 
etching in the 1st of this invention, and the operation gestalt of 2, the same effectiveness is 
acquired even if it uses for reactant gas at least one kind chosen from the herd which 
consists of fluorocarbon gas, such as C3F6, C4F6, and C5F8 gas. 

[0023] In the 1st of this invention, and the operation gestalt of 2 moreover, in the addition 
gas of nitride etching Although CH2F2 gas was used, monofluoromethane (CH3F), a 
methyl bromide (CH3Br), The same effectiveness is acquired, even if it uses for addition 
gas at least one kind chosen from the herd which consists of gas containing hydrogen 
atoms, such as CxHyOH (C2H50H, CH30H), or uses a carbon monoxide (CO) and a 
carbon dioxide (C02) for addition gas. 

[0024] Furthermore, although C4F8 were used for the main reaction gas of interlayer 
oxide film etching in the 1st of this invention, and the operation gestalt of 2 The same 
effectiveness is acquired even if it uses for reactant gas at least one kind chosen from the 
herd which consists of fluorocarbon gas, such as C3F6, C4F6, and C5F8 gas, according to 
the main reaction gas of nitride etching. The same effectiveness is acquired even if it uses a 
carbon dioxide (C02) as addition gas in the 1st operation gestalt of this invention in 
addition to a carbon monoxide (CO). 

[0025] Finally, in the 1st of this invention, and the operation gestalt of 2, the configuration 
of each above-mentioned operation gestalt is mere instantiation at the etching step of a 
nitride, and the manufacture approach of the semiconductor device of this invention of 
including the manufacture approach of a semiconductor device of having added various 
corrections and modification which consist of the above-mentioned configuration is 
natural. 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the manufacture approach of the 
semiconductor device of the 1st operation gestalt of this invention in order of a process. 
[Drawing 2] It is the sectional view showing the manufacture approach of the 
semiconductor device of the 2nd operation gestalt of this invention in order of a process. 
[Description of Notations] 

1 3 1 Silicon semi-conductor substrate 

2 32 Polish recon gate 

3 33 WSi 



4 34 Nitride 

5 35 Interlayer oxide film 

6 Tantalum Oxide 

7 Capacity Polysilicon Plate 

8 38 Photoresist 

9, 10,39, 40 Mixed gas 
11 41 Contact 
36 Sidewall 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of the semiconductor device characterized by to 
be the manufacture approach of the semiconductor device which a lower layer forms a 
nitride and the cascade screen which the upper layer becomes from an oxide film, and 
carries out etching clearance of said oxide film selectively using the 1st etching gas, forms 
opening above a substrate at said oxide film, and carries out etching clearance of said 
nitride through said opening using the 2nd etching gas, and for said 2nd etching gas to 
consist of mixed gas which made CxFy main reaction gas. 

[Claim 2] CxFy of said 2nd etching gas is the manufacture approach of the semiconductor 
device according to claim 1 which is gas of C3F6, C4F6, C4F8, or C5F8. 
[Claim 3] said 2nd etching gas — CH2F2, CH3F, and CH3 - the manufacture approach of 
the semiconductor device according to claim 2 which contains the gas of the Br, NH3, 
C2H50H, or the CH30H(s) as addition gas. 

[Claim 4] Said 2nd etching gas is the manufacture approach of the semiconductor device 
according to claim 2 which contains the gas of either CO or COs2 as addition gas. 
[Claim 5] Said 1st etching gas is the manufacture approach of the semiconductor device 
according to claim 2, 3, or 4 which is the mixed gas which makes the same CxFy as the 
main reaction gas of said 2nd etching gas main reaction gas. 

[Claim 6] Said 1st etching gas is the manufacture approach of the semiconductor device 
according to claim 5 which contains the gas of either CO or C02 as addition gas. 
[Claim 7] Said both 1st etching gas and said 2nd etching gas are the manufacture approach 
of the semiconductor device containing Ar and 02 according to claim 1, 2, 3, 4, 5, or 6. 
[Claim 8] The etching process by said 2nd etching gas is the manufacture approach of the 
semiconductor device according to claim 1, 2, 3, 4, 5, 6, or 7 continuously performed 
within the same chamber as said 1st etching following the etching process by said 1st 
etching gas. 



[Translation done.] 
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